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Late afternoon traffic on the Orleans Street Viaduct, Baltimore, Md. 
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Trends in Traffic Volumes, 
Vehicle Types and Weights 


BY THE HIGHWAY TRANSPORT RESEARCH BRANCH 


BUREAU OF PUBLIC ROADS 


Total travel on all rural roads in 1951 
broke all records, exceeding the 1950 pre- 
vious high by 10 percent. On the 356,000 
miles of main rural roads in the United 
States, travel in 1951 was almost 190 billion 
vehicle-miles, of which 78 percent was by 
passenger cars, 1 percent by busses, and 21 
percent by freight-carrying vehicles. 


Trucks and combinations hauled 4 per- 
cent more ton-mileage of freight on main 
rural roads in 1951 than in 1950. Single- 
unit truck travel was 2 percent higher than 
in 1950 while that of combinations increased 
about 1 percent. The average carried load 
for all trucks and combinations in 1951 was 


less than 1 percent above the average in 
1950. 


In 1951, 5 percent of all trucks and com- 
binations exceeded a State legal weight 
limit, and 14 percent of the combinations 
were illegally overloaded in some particular. 
In comparison with 1950, the percentage of 
overweight vehicles for 1951 decreased in 
all regions except New England and the 
West North Central States. 


URAL MOTOR-VEHICLE TRAVEL 

broke all previous records in 1951 for 
the sixth consecutive year. The estimated 
1951 traffic on all rural roads was over 10 
percent above the 1950 total, 20 percent 
higher than in 1949, almost 31 percent 
higher than in 1948, slightly more than 
39 percent higher than in 1947, somewhat 
more than 52 percent higher than in 1946, 
and almost 53 percent higher than in 1941. 
Data collected from January through Au- 
gust indicate that travel on all rural roads 
in 1952 will continue the same general 
trend and will be almost 7 percent higher 
than in 1951. 

The variation in average daily travel on 
rural roads by months in the three main 
8eographical divisions’ and in the United 


‘The States comprising each census region, and the 


regions comprising each 
geographic division, ar - 
dicated in table 1. . eT 
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Figure 1.—Travel on all rural roads in 1950, 1951, and in the first 10 months 
of 1952. 
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States as a whole is illustrated in figure 
1 for the years 1950, 1951, and the first 10 
months of 1952. Travel in each month of 
these years in the Eastern and Central 
regions and in the United States as a whole 
was well above that of the corresponding 
month of the earlier year. The Western 
region showed only slight gains in January 
and March of 1952 compared to the amount 
of travel in 1951 but a fairly steady gain 
in all other months. 

For the three Eastern regions, the chart 
indicates a somewhat greater increase than 
that shown by continuous counts at fixed 
locations because of the upward adjustments 
of the vehicle-mileage following recent sur- 
veys and analyses by Georgia and New 
York, more comprehensive than those pre- 
viously made. Similar adjustments in other 
regions, following new surveys and analyses, 
did not result in changes of appreciable 
significance. 

Approximately the same rate of increase 
in 1952 over 1951 is indicated by data col- 
lected in the first portion of the later year. 
The partial 1952 information indicated in- 
creases of 6 percent in the Central States 
and 7 percent in the Eastern and Western 


States. The largest indicated increase over 
1951 in any census region was 10 percent 
in the East South Central; the smallest in- 
crease was 5 percent in the Middle Atlantic 
region. 

Summer travel constituted a smaller por- 
tion of the annual travel in 1951 than in 
any recent year. In the last two prewar 
years (1940 and 1941), the average daily 
traffic in July and August was 23 percent 
above the average traffic for the year. Not 
until 1949 did the summer travel reach the 
prewar ratio. In 1950 the average daily 
summer travel was over 24 percent above 
the annual average daily amount, but this 
figure slumped to 22 percent in the 1951 
summer season. 

Figure 2, showing travel on all rural 
roads by 12-month periods ending each 
month (moving average) and as a per- 
centage of traffic in the calendar year 1941, 
gives an accurate picture of the effect of 
wartime restrictions on prewar travel and 
the steady. growth of traffic that has oc- 
curred since the end of hostilities. The in- 
crease in traffic from the end of 1946 to the 
present has averaged almost 9 percent, 
compounded annually. From these data it 


VEHICLE-MILES OF TRAVEL ON 
ALL RURAL ROADS BY !2-MONTH 


PERIOOS ENDING EACH MONTH 
(SCALE ON RIGHT) 
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40 


is apparent that the general pattern of 
traffic growth is being maintained with no 
evidence of its leveling off. 

The lower portion of figure 2, showing the 
relation of travel by 12-month periods in 
each of the main geographical regions of 
the United States to that in the calendar 
year 1941, shows clearly how much travel 
was shifted westward during the war. The 
spread between the curves for the three 
regions remained constant during 1947 and 
1948, was reduced slightly during 1949 and 
1950, and was greatly reduced in 1951 and 
the portion of 1952 shown. 


Basis of Estimates 


During certain prewar years, generally 
1936 or 1987, nearly every State conducted 
a comprehensive survey of traffic in which 
all vehicles counted were classified by type. 
At the same time a large number of trucks 
and truck combinations were stopped and 
weighed and information recorded concern- 
ing their weight, dimensions, and other im- 
portant features. 

While the large number of automatic 
recorders operated on the rural roads of 
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TRAFFIC FOR 12-MONTH PERIODS 
ENDING EACH MONTH, AS A PERCENTAGE 
OF TRAFFIC FOR THE CALENDAR 
YEAR 1941, BY GEOGRAPHIC REGIONS 
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Figure 2.—Travel on all rural roads by 12-month periods ending each month, in vehicle-miles and as a percentage of 
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traffic in the calendar year 1941. 
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each State give a good indication of the 
trend of total traffic on these highways, 
they provide no indication of the classifica- 
tion of vehicles by type, weight, or other 
characteristics. In order to determine the 
trends in such factors, brief check surveys 
were made in the summer of 1942 at cer- 
tain typical stations in most States. From 
strictly comparable information gathered in 
the two surveys, trends were calculated 
which were used to determine the changes 
in traffic and vehicle characteristics that 
had taken place since the comprehensive 
survey was made. Since 1942, check sur- 
veys have been made annually. Most States 
have participated in these each year and all 
have participated at some time.’ Such sur- 
veys were conducted in 45 States in 1951, 
although two States, Virginia and Wash- 
ington, were unable to analyze their data 
in time to be included in this report. 

Classification counts made in numerous 
States, in addition to those made at weight 
stations, added valuable information con- 
cerning vehicle-type proportions. Greatly 
expanded loadometer surveys made through- 
out the year in a few States have furnished 
more reliable data concerning vehicle types 
and weights than can be obtained from 
trend data alone. Starting in the summer 
of 1950, a number of weight stations were 
selected in 26 States from which data con- 
cerning weights and characteristics of truck 
traffic were to be used in studying loads 
and their relation to pavement damage. 
These stations generally are operated 16 
or 24 hours a day and at least one day 
each season. The new data derived from 
these more extensive operations give more 
information concerning traffic characteris- 
tics in various hours of the day and seasons 
of the year than has been available at any 
time since the time of the initial surveys. 
All of these data wherever available have 
been used in the estimates. 


1951 Summer Loadometer Survey 


The stations used in the check surveys 
were selected initially to give a representa- 
tive cross section of traffic on main rural 
roads. They were operated for one or more 
8-hour periods on a weekday, generally from 
either 6 a.m. to 2 p.m. or from 2 p.m. to 
10 p.m. All traffic passing through the 
stations during the period was counted and 
classified into the following categories: 
local passenger cars; foreign (nut-of-State) 
passenger cars; panel and pick-up trucks; 
other two-axle, four-tire trucks; two-axle, 
six-tire trucks; three-axle trucks; truck- 
tractor and semitrailer combinations; truck 
and trailer combination or truck-tractor 
Semitrailer and trailer combinations; and 
busses. The combination-type vehicles were 





2See Traffic trends on rural roads, by T. B. Dim- 
mick, Pusiic Roaps, vol. 26, No. 11, Dec. 1951; vol. 
26, No. 5, Dec. 1950; vol. 25, No. 12, Feb. 1950; vol. 
25, No. 7, Mar. 1949; vol. 25, No. 3, Mar. 1948; vol. 
24, No. io, Oct.-Nov.-Dec. 1946; and Amount and 
characteristics of trucking on rural roads, by J. T. 
Lynch and T. B. Dimmick, PuBLICc ROADS, vol. 23, 
No. 9, July-Aug.-Sept. 1943. 
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further subdivided according to number of 
axles of each.’ 


3In this article, the term “truck” is used to indi- 
cate a single-unit vehicle; “truck combination” to in- 
dicate truck-tractor semitrailer (with or without full 
trailer) and truck with full trailer; and “truck and 
truck combinations” or ‘“‘trucks and combinations” 
to indicate all of these vehicles together. 


Most of the weight stations were operated 
during July, August, and September. The 
survey period, number of stations operated, 
number of vehicles counted, and the number 
weighed are shown for each State in table 
1. More than 1.7 million vehicles were 


Table 1.—Survey period, number of stations operated, number of vehicles counted, and 
number weighed in each State in the special weight surveys, summer of 1951 





























a ee truck 
te) combinations 
Region and State Survey period a. vehicles 
coun 
Counted Weighed 
New England: 
I ssi e OR Aug. l—Aug. 24......... 10 36 ,695 6 ,820 1 ,665 
Sa er roe July 5-Aug. 3........... 9 46 ,899 8 ,132 3 334 
Massachueetts.........----+++> July 23-Aug. 13 10 116 ,163 14 ,817 4,380 
New Hampshire........-------- Dt NN sk 6 xs nina 0 sa mabe-wiersievcemie ees © pa iaceiebeey Sie ee rere calaly qinmeeeiea tee 
pO een July 16—-Aug. 9.......... 5 37 ,703 4,921 2,145 
;, MGR eee ere July 23-Aug. 9.......... 5 22 ,890 1 ,834 1 ,698 
OS EE OEE A EY Sr ee ee 39 260 ,350 36 ,524 13 ,222 
Middle Atlantic: 
ES ows canes OX a0: ekg July 30-Aug. 8.. 10 96 ,500 15 ,205 2 ,069 
eee July 18-J «4 _ RE ees: 20 34 ,425 8 ,072 1 ,522 
BS SS eee oe July 16-Aug. 31.. 13 70 ,602 15 ,425 3,133 
8) ce oe cae nn Raw eReNs Wea wu bes apeweae 43 201 527 38 ,702 6 ,724 
South Atlantic: 

] 0 Ere er cer pT 8 28 ,921 6 ,033 1,106 
Serre re re eee ris eee re: Gr RR yr ee 
OS re ct Aug. sm og . eee 15 37 ,116 9 ,663 4 ,489 
pO OS are ee June 18-July 17. 10 99 ,676 20 ,042 ,588 
NOPER CAFONDR. .. 0.0520 sccecoes Aug. 2-Aug. 28......... 12 31 ,975 6 ,946 4,153 
South Carolina Set cs eee 10 19 ,783 5 ,276 2 ,095 
i EMO ry rare Survey not ~— OG dlchd sles Shewubibene Sis. CSW Ab siecnisns nes eae 
Week ViKMIRIR.. 055. ccecciceses Aug. 14—Aug. 30.. gate 9 14 ,494 3 ,583 1,513 

Se ns. See Ne eee 64 231 ,965 51 ,543 16 ,944 

NOUN ooo 5:3 in 00 fain'e bie isle:s Va eswnciessGaneen 146 693 ,842 126 ,769 | 36,890 
East North Central: 
US GaiciGend-s.cua Reese oe Oe i, SE ee Per te) RUB ee rs. Pee heme Seem cna 

caro Se Sate aeveg. aim ee Aue, G-Benk. 6... ....0. 20 55 ,770 13 ,171 4 724 
— “A ee ee ree Neos June 12-July 18......... 9 29 ,823 20 ‘ 

cE ae es ey eee July 10-July 26......... 10 29 ,570 5 ,694 1 ,514 
. ne Se. Laake peas om eat July 2-Sept. 25......... 19 90 ,241 13 ,410 3,181 
NS EE FOOT ee | ELT e Pee Tee ee 58 205 ,404 38 ,477 11 ,627 

East South Central: 
Roe sind oie 5 ow dieses wer eleies July 17-Aug. 21 10 32 ,599 8 ,121 6 ,182 
Ng oinicae sig. 6.00 6.818 ..| July 11—Aug. 17.. ae 10 39 ,679 9 ,287 3 ‘470 
Mississippi July li-July 6....... 7. 15 27 |469 6'757 | 3.734 
III cinta clas hese nenu dels Aug. 21-Sept. 5 10 15 ‘076 4,203 1 "756 
(EE ene. te ee eee ree | Paes 2 45 114 ,823 28 ,368 15 ,142 

West North Central: 
aia Sains, 2 Hat sic a top Rees July 1—-Aug. 31.......... 10 33 ,348 5 ,932 5 ,220 
RF ee os vi anealalenealt okt Aug. 10-Sept.13........ 10 10 ,484 2 ,260 571 
NES a ae as ae ee June 4—-Oct. 18.......... 14 59 ,110 10 ,677 3 ,671 
NS odo o.acechaivin eurrrereniete July 30—Aug. 28......... 21 176 ,641 32,948 | 11,973 
Nebraska.. ee er rs July 19—Aug. 22......... 20 27 ,015 ,o73 
North Dakota. Ba ae acp la ey astesgere eres July 10-Aug. 31......... 14 24 ,179 5 ,036 1,811 
eer July 30-Sept.17........ 15 24/174 3 ,899 3 601 
se oon sv a wrerd ainsare eRe WING SO dP WSie nine hein nies Sa 104 354 ,951 66 ,356 32 ,220 

West South Central: 
IN Fe ayarss Ci vars aa petra ete July 23-Aug: 3.......... 10 17 ,381 5 ,802 1,371 
Se re ere rer July 30—-Aug. 13......... 10 13 ,089 3 ,620 1 ,138 
RCE Se 55, credo acre ears July 11-Aug. 10......... 10 28 995 6 526 5 ,983 
ie ES Se eee ese Toye June 1-Aug. 31......... 20 108 ,115 23 ,583 5 ,535 
I esd iaMarateiart PRR AED OSE 6 WER REECE W OR 50 167 ,580 39 ,531 14 ,027 
a a, eae eee rt 987 842,758 | 172,732 | 73,016 

Mountain: ng 

MIS cla eoaretecperaoas ne July 16—July 27......... 10 10 ,291 2 ,245 590 
ON SE ee ee ete rae July 2-Sept.4.......... 13 26 ,226 3 ,664 846 
RE ret ero Aug. 7-Sept.6.......... 10 15 ,441 3 ,003 1 ,484 
INN 2G Sa ie or cia “asane Wcawc eva mae July 30—Aug. 31......... 11 27 ,498 5,121 2,118 

ee ee Sette Bie heen July 31-Aug. 17......... 10 8 ,924 1 ,560 708 
re Aug. 6—Aug. 20.......... 10 15 ,194 3 372 1 ,516 
ss oo cbs otis Ree vee eee July 16—Aug. 3.......... 10 19 ,879 3 ,672 1 ,092 
MENG NN Sie sien, Co SR Oooo sis July 31—Aug. 20......... 10 12610 2 ,255 767 

I eo cooty sek) soem ae Eee ee daub ee ada a Ree poe 84 136 ,063 24 ,892 9 121 

Pacific: a 
EM a oiacraa knee e eam ee es June 7-July 18.......... 17 172 ,180 13 ,902 4 ,226 
SNES area aiale s% Sb Ripie way sre oy0a Aug. 8—Aug. 23......... 8 19 ,852 3 ,965 2 187 
IN iai5 ss Gis0 ves .00.6 8 oi ge ge BL . ere Mah. Soke rll |< OMe eee y 
SE. SE) | ERR eee eee 25 92,032 | 17,867 | 6,413 
I PONE, CUTINOUIE oe ag oss 5A cise ee ass eee oa bonded a= 228 095 42 ,759 15 ,534 
I io es te «B12 |: 1,764,695 | 342,260 | 125.440. 



































































































































1 Passenger cars not counted; figure given is an estimate 


based on data from other reports, 
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counted at all stations during the period 


of the survey. Almost one-fifth of these 
were freight-carrying vehicles, of which 
almost’ 37 percent were weighed. 

Wherever traffic volume permitted, each 
truck and truck combination was stopped 
and weighed. Where this procedure was 
impracticable, all of the less common types 
were weighed and the common vehicle types 
were weighed in sufficient numbers to es- 
tablish their characteristics from _ the 
sample. The type of vehicle, whether loaded 
or empty, the number of axles, and the 
weight of each axle were recorded. The 
axle-spacing and the total wheelbase length 
of the heavier vehicles‘ were measured. 
Passenger cars and busses were counted 
but not stopped for weighing. 


Prewar Traffic Trend Increased 


Figure 3 shows in chart form the vehicle- 
mileage of travel on all rural roads, by 
vehicle types, for each year from 1936 to 
1951, inclusive. It is. apparent that the 
effect of the drastic restrictions on travel 
during the war period, 1942-45, caused but 
a temporary dip in traffic growth and that 
the 1951 vehicle-mileage was as high as 
would have been estimated by any rational 
projection of the prewar trend. A straight 
line from the top of the bar for 1936 to the 
top of the bar for 1951 passes through the 
top of the bar for 1937 and for 1941 and 
falls well above the tops of the bars for all 
other years... This line indicates an average 
(simple) increase over the 15 years of al- 
most 7.4 percent a year. This is equivalent 
to a rate of 5.1 percent compounded an- 
nually. The period 1936 to 1941 has much 
in common with the period 1946 to 1951, 
inclusive. During both periods the trend 
was quite uniform for the first 4 years but 
there was an upsurge of traffic in the fifth 
year. Traffic levels were considerably 
higher in the 1946 to 1951 period than in 
the earlier one, and the rate of increase 
was greater. During the earlier 5-year 
period the total increase was 38 percent, 
while during the later 5-year period it was 





*Trucks and truck combinations weighing 13 tons 
or more, or having an axie weighing 18,000 pounds 
or more. P 
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Figure 3.—Travel on all rural roads, 1936-51, by classes of vehicles. 


52 percent, or an average of 8.7 percent a 
year, compounded annually. 

Travel by trucks and truck combinations 
increased in a manner very similar to that 
observed for all vehicles. For truck com- 
binations alone, the 1936-51 line lies above 
the tops of all bars from 1937 to 1949, in- 
clusive, thus showing an accelerating up- 


ward trend in the travel by these heavier 
vehicles. This trend is emphasized by other 
data given in other portions of this report. 

As previously stated, the traffic data col- 
lected at automatic traffic-recorder stations 
in the first half of 1952 indicate that travel 
by all types of vehicles has continued to 
increase over that in the same months of 
































Table 2.—Ratio of 1951 traffic on main rural roads to corresponding traffic in 1950? 
Eastern regions Central regions Western regions 
Vehicle type iis. < witgh aes) (oem? ra 
New | Middle | South East East West West Aver- | Moun Aver. ones ~ 
; 7 - = a i ial age 
England) Atlantic | Atlantic | AVeT@se = —, Gores —. age tain | Pacific age 
Possmene cars 
ME a Rls <3 nie ce Vide Chk Kes ee eases cs 1.19 1.08 1.22 1.15 1.07 By 1.16 1.15 4.23 1.15 1.06 1.08 1.13 
ay — .98 .92 1.18 1.05 1.05 pe yy 1.07 1.07 1.08 .94 1.19 1.03 1.06 
All passenger cars........................ 1.13 1.04 1.21 1.13 1.06 Boke 1.14 1.13 Re | 1.06 1.07 1.07 Be a 
to ont eee: 
ingle-unit trucks...................0-0005. .83 1.01 1.04 1.00 1.00 .98 .97 1.08 1.01 .99 2 1.02 
ck combinations. ... Puasa wees day <vn/ sees .92 1.00 .94 .96 1.00 1.05 1.04 1.10 1.03 .92 tio 1:04 1.01 
All trucks and combinations... . .85 1.01 1.01 .99 1.00 1.00 .99 1.09 1.02 .97 1.17 1.08 1.02 
SL Pee a ee ae, Gl nn ore ee aan aceie ao 4 ais 1.09 1.22 1.00 1.08 .96 .95 .95 1.00 .97 .87 1.00 .95 1.00 
I ie icra ah ng Se 8 ak igs a sew kd es 1.07 1.04 1.16 1.10 1.05 HH 1.10 | 1.12 1.09 | 1.04 1.09 1.07 1.09 









































1 The ratios for ‘‘all vehicles” are based on year-around automatic recorder data, while those for the individual vehicle types are based principally on summer counts. 
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Table 3.—Percentage distribution of travel, by vehicle type, on main rural roads in the summer of 1951 














Eastern regions | Central regions Western regions 
iia eae ad ae aaa as eta algae hPa —_ 
Vehicle type r (States 
New | Middle | South Aver- East East West West | Aver- | Moun- . Aver- | average 
England} Atlantic} Atlantic e North South North South age tain Pacific age 
ag Central | Central | Central | Central & 
Passenger cars: 
Tess Ses ny ee et as oe Ma as 61.47 64 .32 59 .57 61.66 55.71 46 .27 62.19 60.29 57 .01 48.10 68 .80 61.24 | 59.26 
ent, chats Carew totes o maine oie cect 22 .31 14.31 19.17 17.72 22.77 23 .94 15.14 14.30 19.03 29.78 11.30 18.05 | 18.43 
eee. ae ae nee nen eee Pee ee 83.78 78 .63 78.74 79.38 78.48 70.21 77.33 74.59 76.04 7.88 80.10 79.29 | 77.69 
Single-unit trucks: 
I oct 5 OK ui humana deity atalels 4.12 4.81 83 5.68 .30 10.70 7.21 11.10 7.98 9.57 5.04 6.69 7.00 
a re ee ee nee .80 1.06 .52 ae .29 .41 .61 43 .42 .63 1.10 93 .62 
SS ee eee aan eee 5.83 7.21 .42 6.65 6.06 10.64 8.07 5.92 7.15 5.67 4.56 .97 6.62 
IE io ord onsale & , 5s, <-c 5's slew Gide vata eee .32 .50 .41 .43 .32 .35 .32 .16 .28 .42 1.10 85 .43 
All single-unit trucks....................00.- 11.07 13 .58 14.18 13.53 11.97 22.10 16.21 17.61 15.83 16.29 11.80 13.44 | 14.67 
Truck-tractor and semitrailer combinations: 

SNE Os, Se a.u: x oraks eran beso macotiatare Aho dKG Pci G.o Kia taSe a 3.51 5.11 3.56 4.15 4.38 5.01 2.45 3.76 3.87 1.58 1.09 1.27 3.52 
MS re ig ere cee with ee ok cid hctet ee mecack 0.39 1.70 2.43 1.87 3.56 1.22 2.58 2.86 2.82 1.18 1.06 1.10 2.22 
I 5 ois hirer txt ec ctade deen (?) .02 01 01 .21 .02 43 .06 .20 1.33 2.99 2.39 .50 

All truck-tractor and semitrailer combinations. . 3.9 6.83 6.00 6.03 8.15 6.25 5.46 6.68 6.89 4.09 5 14 4.76 6.24 

Truck and trailer combinations: 
I REESE Se URIS Se SOON Oe eM eee .O1 .04 .O1 .02 15 .O1 20 25 18 .14 .33 .26 .14 
MI evs: Gs icy S Sace wa acts » ac aeee e ios asc a dy pees .01 co) Seer .O1 (1) .16 46 .88 Te 21 
ck nn SEA Oren hice ne RES ERS SEE As a ER ieee 2 aor he arr .04 19 84 .60 .12 
All truck and trailer combinations............ 01 .05 01 .03 .67 01 .29 25 38 79 2.05 1.59 47 
MP GROIN 5 5058 cosh RRA ee ees 3.91 6.88 6 01 6.06 8.82 6.26 5.75 6.93 7.ae 4.88 7.19 6.35 6.71 
All trucks and truck combinations................ 14.98 20.46 20.19 19.59 20.79 28 .36 21.96 24.54 23.10 21.47 18.99 19.79 | 21.38 
pO a ee Oe Sete eee nrc ey ee COPA? 1.24 .91 1.07 1.03 .73 1.43 71 .87 .86 95 91 .9? -93 
I oo iors. ole’ Spans ei wheta boaters aioe ARS ee 100.00 | 100.00 | 100.00 | 109.00 | 100.00 | 100.00 | 100.00 | 100.00 | 109.00 | 100.00 | 100.00 | 100.00 {100.00 
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1 Less than 0.005 percent. 


1951. Available information indicates that 
travel on rural roads in 1952 will exceed 
the 1951 total by about 7 percent. 


Travel Increases 


The State system of highways in most 
States is composed of the main rural roads, 
or those on a connected system carrying 
the heaviest traffic. In such States as North 
Carolina, Pennsylvania, and Virginia, where 
all or a large part of the rural mileage 
is under State control, only the primary 
roads are included in this report as a part 
of the “main” system of highways of the 
country. These main roads, comprising 


40 


about 356,000 miles, include less than 12 
percent of the total rural mileage but 
carry over 73 percent of the total rural 
traffic. Because of the greater importance 
of these highways, from a traffic stand- 
point, most of the current traffic data were 
collected at points on them, and the re- 
mainder of this report will be concerned 
only with information concerning this por- 
tion of the road mileage. 

The ratio of traffic volumes on main rural 
roads in 1951 to corresponding volumes in 
the previous year is shown in table 2. Al- 
though travel in 1951 on the main highways 
was higher in every region than in 1950, 
and the general increase for the United 





WEIGHT OF VEHICLES INCLUDING LOAD 
WEIGHT OF EMPTY VEHICLES 


ow 
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States as a whole was the same as in the 
previous year, the increase in travel of 
single-unit trucks, truck combinations, and 
foreign (out-of-State) passenger cars was 
considerably less than in the previous year 
and travel in these categories decreased in 
several regions. For instance, the table in- 
diecates that in 1951 travel by trucks was 
less in New England, East South Central, 
West North Central, and Mountain regions 
than in 1950 while truck combination traf- 
fic was less in New England, South Atlantic, 
and Mountain regions than in 1950. Like- 
wise, travel by foreign passenger cars was 
less in the New England, Middle Atlantic, 
and Mountain regions while bus traffic in- 
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Figure 4.—Average weights of loaded and empty trucks and truck combinations 


PUBLIC ROADS - Vol. 27, No. 6 


1951 et 

































































PREWAR 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
195! jams 


TRUCK COMBINATIONS 


in 





























PREWAR 
1942 
1943 
1944 
1945 
1946 Ieee 
1947 
1948 
1949 
1950 
1951 


TRUCKS AND TRUCK COMBINATIONS 


the summers of 1942-51 and a prewar year. 
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Table 4.—Average weight (in pounds) of loaded and empty trucks and truck combinations, by vehicle types, in the summer of 1951 





























Eastern regions Central regions Western regions 
| ee 
Vehicle type es 
+ aes New | Middle | South | Aver- Bast Rast West West Aver- | Moun- : Aver- | average 
| England| Atlantic | Atlantic| age | Qvorth, | South | North | South e | tain | Pacific | “age 
| _ - ag Central | Central | Central | Central| 9 & 
AVERAGE WeEIGHTs or LOADED VEHICLES 
Single-unit trucks: | 
I sao we sine. o0n as dkss vvavteeecbe 5 ,336 5 ,159 7 ,162 5 ,898 5 ,154 4 432 4,750 | 5,498 
Other 2- , 4-tire | 6 ,734 7 ,233 6 ,746 6 ,898 6 ,877 5 ,674 5,910 | 6,522 
Other 2-axle, 6-tire 14 ,163 | 14,755 | 13,693 | 14,031 | 14,378 | 12,899 | 13,430 |14 ,069 
LESS 568 eis ty + awe pe da ces tanewes ees 26 ,764 | 28,378 | 28,217 | 27,700 | 32,186 | 29,302 | 29,717 |29 ,924 
Ny dhatkc chin: af pte! 60 Graien ue ha-e.ure aGiaialons ides eee are 11,089 | 11,123 9,897 | 10,691 | 10,078 | 10,890 | 10,598 |11 ,024 
Truck combinations: 
Truck-tractor and semitrailer..................... 40 ,212 | 42,705 | 39,128 | 40,771 | 39,730 | 35 ,052 | 41,548 | 39,135 | 39,399 | 46,153 | 50,656 | 49 445 /41 ,373 
Truck and trailer......... ORI RAS ETE Ea, (4) (@) (1) 53 ,856 | 66,785 1 32 ,343 | 59,364 | 58,778 | 65,143 | 57,397 | 58,601 [58 ,599 
0 Girl thin Gn wa de: ot. Pad RK win uta 40 ,199 | 42,810 | 39,005 | 40,814 | 41,315 | 35,061 | 41,115 | 39,912 | 40,143 | 48,785 | 52,297 | 51,439 (42,501 
Average, all trucks and combinations................ 21 ,014 | 24,572 | 22,060 | 23 ,062 | 25,821 | 18,190 | 20,469 | 20,955 | 22,254 | 22,151 | 29,213 | 26,992 |23 ,376 
AVERAGE Wercuts or Empry VEHICLES 
Single-unit trucks: 
Panel and ick-up A EE es 4 ,082 4,109 3 ,822 3 ,927 4 ,065 4 ,120 4,119 5 ,010 4 425 4 ,026 3 ,861 3,959 | 4,210 
Other 2-azle, 4tire... 0... ccc ccc ccc ccs accel 4 997 4 652 5 ,309 4,894 4 907 4 ,629 5 ,162 5 ,232 5 ,032 § ,223 4 523 4,770 | 4,924 
Ry SOG CIO. oc oc cinowcccccccoseceveceus | ,858 8 ,865 7 ,359 8 ,160 8 ,131 7 ,926 8 ,275 8,151 8 ,120 8 ,031 8 ,292 8,153 | 8,137 
3-axle...... EES SG eo ae ene 14,707 | 17,174 | 13,705 | 15,297 | 12,896 | 15,169 | 12,819 | 18,959 | 14,257 | 16,696 | 16,231 | 16,356 |15 ,187 
I ancora is hicieie nod ut oa ace © deca Wee 8a'ee la we ,599 6 ,738 5 ,276 5 ,930 5 ,990 5 ,806 6 ,081 6 ,063 5 ,622 442 6 ,080 5 ,730 | 5 ,937 
Truck combinations: 
Truck-tractor and semitrailer.................... 21 ,838 | 21,033 | 19 423 | 20,360 | 19,719 | 18,991 | 21 ,256 | 19,343 | 19,770 | 24,742 | 23,509 | 24,179 |20 ,282 
en I a oboe k cu's head eonccenscieeccrinra 1) @) t 19 ,763 | 26 442 (4) 18 ,778 | 52,760 | 28,648 | 30,734 | 27 ,668 | 28,414 |28 ,325 
I ABN ares Wal anki wee'e when Ken ek agrees 21,777 | 21,037 | 19,417 | 20,357 | 20,529 | 18,992 | 21,114 | 20,402 | 20,360 | 26,033 | 25,605 | 25,789 {20,911 
Average, all trucks and combinations................ 9 ,559 | 10,607 8 ,069 9,167 | 10,555 7 ,933 9 ,024 8 ,944 8,910 8 407 | 10,252 9 ,280 | 9,197 












































i Data omitted because of insufficient sample. 


creased in New England and Middle At- 
lantic, decreased in East North Central, 
East South Central, West North Central, 
and Mountain regions and remained about 
the same in other regions. 

The increase in travel by all types of 
passenger vehicles amounted to 11 percent 
compared to only 2 percent for freight- 
carrying vehicles. This small increase in 
truck and truck combination traffic is par- 
ticularly noteworthy when it is noted that 


there was an extremely large increase in 
that traffic in 1950 compared to the previous 
year. The increase in travel by passenger 
cars was 7 percent while the increase in 
travel by all types of freight-carrying 
vehicles amounted to 18 percent, the increase 
being 12 percent for single-unit trucks and 
33 percent for truck combinations. Thus 
the 1951 figures show that the extremely 
rapid rate of increase in truck traffic which 
occurred from 1949 to 1950 was not con- 


tinued into 1951. However, such data as are 
available for 1952 indicate that this level- 
ing off may have been temporary, and that 
truck traffic may again be increasing faster 
than passenger car traffic.’ 

The percentage of travel by vehicle types 
on main rural roads in 1951 is given in table 


5 Preliminary data from Alabama, Connecticut, 
Delaware, Maine, Missouri, Nevada, North Carolina, 
Oregon, and Vermont show a 13 percent increase in 
travel by trucks and combinations in 1952 compared 
to 1951. 
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Figure 5.—Travel on main rural roads, 
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1936-51, by loaded and by empty trucks and truck combinations. 
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Table 5.—Comparison of estimated vehicle-miles of travel on main r 


1941, 1946, 1950, and 1951 









































Passenger ‘ 
ny gp and | All sabe one reek Single-unit trucks | Truck combinations 
All 
vehicles, Percent- Percent- 
Year vehisle- fia eg age wi all age of all 
miles age of all Vaiiete- age of all bg — Vehicle- — Vehicle- 
vehicles | ™™€S | Vehicles | ues truck miles truck miles 
combina- combina- 
tions tions 
Millions Millions Millions Millions Millio 
ER 88 ,412 82.6 73 ,005 17.4 15 ,407 82.1 12 ,650 17.9 2 757. 
1941........| 122,505 80.3 98 ,320 19.7 24 ,185 78.8 19 ,057 21.2 5 ,128 
1941:1986 ratio 1.39 97 .35 1.18 1.57 .96 61 1.18 1 .86 
1946........| 124,149 80.4 99 ,803 19.6 24 ,346 73.3 17 ,838 26.7 6 ,508 
1946:1941 ratio. 7 1.01 1.00 -02 99 .01 93 94 1.26 1 [97 
1946:1936 ratio... 1.40 97 1.37 1.13 1.58 89 1.41 1.49 2.36 
Zs 86 174 ,349 77.2 134 ,528 22.8 39 ,821 68.4 27 ,256 31.6 12 565 
cscocees| 189,651 78.6 149 ,110 21.4 40 ,541 68.6 27 ,810 31.4 12,731 
1951:1950 ratio... 1.09 1.02 7.22 -94 1.02 1.00 1.02 99 1 ‘Ol 
1951:1941 ratio... 1.56 -98 1.52 1.09 1.68 87 1.46 1.48 2.48 
1951:1936 ratio... 2.15 95 2.04 1.23 2.63 84 2.20 1.76 4 ‘62 
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Figure 6.— Average load carried by trucks 
and truck combinations on main rural 
roads, 1936-51. 


3. In this table all single-unit trucks are 
divided into classification types based on 
the axle and tire arrangements, while the 
truck combinations are classified according 
to the total number of axles of the com- 
bination. The classification of vehicles into 
these types has been used in the last five 
annual surveys. It has several advantages 
over the original “light, medium, and heavy” 
8rouping, particularly in that it provides 
more homogeneous groupings and more posi- 
tive identification of the types. It is re- 
grettable that no direct comparison can be 
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ural roads in 1936, made by vehicle types between the old and 


the new classifications, or between data col- 
lected in 1946 and earlier years with such 
data collected in 1947 and thereafter, but 
the convenience and advantages of the new 
system outweigh the disadvantages caused 
by the change. 

The data in table 3 indicate that truck 
and truck combination travel in 1951 was 
more than 20 percent of the total travel in 
all but the New England and Pacific re- 
gions. It was between 20 and 25 percent 
in all remaining regions except the East 
South Central region where it was over 
28 percent. 

A comparison with the same table in the 
1950 report shows that the proportion of 
trucks was lower in 1951 than in 1950 in 
every region except the Pacific region where 
the proportion of freight-carrying vehicles 
increased slightly. 

Table 3 indicates also that the usage of 
certain types of freight-carrying vehicles 
varies in different sections. For instance, 
the truck and trailer combinations with six 
or more axles and the truck-tractor and 
semitrailer with five or more axles are used 
far more frequently in the Pacific region 
than in any other area. Truck and trailer 
combinations are used much less in the 
East South Central region and in the three 
eastern regions than in other sections. The 
percentage of combination-type vehicles, 
nation-wide, was 6.71 percent, a slight de- 
crease from the 1950 figure of 7.21 percent 
but exceeding the percentage figures of 
5.95 in 1949, 5.84 in 1948, 5.73 in 1947, and 
5.26 in 1946. 

The average weights of loaded and empty 
trucks and truck combinations, separately 
and combined, are shown graphically in 
figure 4 for each year from 1942 to 1951, 
inclusive, and for a prewar year, generally 
1936 or 1937. The weights of single-unit 
trucks, both loaded and empty, increased 
each year from the 1936-37 period through 
1945, then decreased slightly and leveled 
off around 11,000 pounds for loaded vehicles 
and slightly less than 6,000 pounds for 
empty vehicles. At the same time weights 
of truck combinations, both loaded and 
empty, have increased each year during the 


Table 6.—Comparison of estimated percentage of trucks and truck combinations loaded, 
average carried load, and ton-miles carried on main rural roads in 1936, 1941, 1946, 


1950, and 1951 




















| 
| All trucks and truck 
combinations 
Year | Average 
Per- |. weight? Ton- 
centage of miles 
loaded | carried | carried 
| oad 
| Tons Millions 
RR eae ee 62.8 | 2.90 28 ,005 
Oe 66.7 3.64 58 ,737 
194121936 ratio........... 1.06 1.26 2.10 
ee 51.7 4.84 60 ,892 
ZOAG 1 OES valle... .... 2... .78 1.33 1.04 
1946:1986 ratio.....|. ||| |  ‘se| y'e7| 29197 
eee | 63.9 5.64 | 121,091 
_ Shee esSeeaee | 65.1 5.66 | 126,402 
Pe oS 1.02 1.00 1.04 
TORI SIORS OGMO.... << o.oo ose .83 1.55 2.16 
1961:1936 ratio.......... | .88 1.965 4.51 

















Single-unit trucks Truck combinations 
Average Average 
Per- weight Ton- Per- — Ton- 
centage of miles centage oO! miles 
loaded | carried | carried | loaded | carried | carried 
load load 
Tons Millions Tons Millions 
60.7 1.86 14 ,258 72.2 6.90 | 13 ,747 
65.4 2.29 28 ,487 71.6 8.23 | 30,250 
1.08 1.23 2.00 .99 1.19 .20 
46.4 2.31 19 ,101 66.2 9.70 | 41,791 
71 1.01 67 .92 1.18 1.38 
76 1.24 1.34 .92 1.41 3.04 
47 .2 2.31 29 ,645 68.5 10.62 | 91 ,446 
48.8 2.31 31 ,396 68.9 10.83 | 95 ,006 
1.03 1.00 1.06 1.01 1.02 1.04 
75 1.01 1.10 .96 1.32 3.14 
-80 1.24 2.20 95 1.57 6.91 
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Figure 7.—Ton-miles carried by trucks and truck combinations on main 
rural roads, 1936-51. 


period shown. The increase in average 
weight of loaded combinations from the 
1936-37 period to 1951 was over 58 percent, 
compared to 12 percent for single-unit 
trucks. 

The increase for all loaded trucks and 
truck combinations combined was slightly 
more than 80 percent. It will be noted that 
the average weight of the loaded single- 
unit trucks was somewhat less than twice 
the average weight of the empty vehicles 
of this type, while the average weight of 
the loaded combinations was just about 
twice the average weight of the empty com- 
binations. In the case of the vehicles of 
both types combined, the loaded vehicles 
included a higher proportion of combina- 
tions than the empty vehicles, since com- 
binations are more often loaded and the 
average weight of the loaded trucks and 
combinations was therefore considerably 
more than twice the average weight of the 
empty vehicles of both types. 
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The average weights of the various types 
of loaded and empty trucks and truck com- 
binations in the summer of 1951 are shown 
in table 4 for the different regions. This 


table brings out clearly the important dif- 
ferences that exist in the weight charac- 
teristics of the vehicles in the different 
groups. It will be noted, for example, that 
for the United States as a whole, the loaded 
three-axle, single-unit trucks weighed a 
little more than twice as much as the two- 
axle, six-tire trucks. The latter, in turn, 
weighed a little more than twice as much 
as the two-axle, four-tire trucks. Similar 
differences existed throughout the various 
classifications. On the other hand, the re- 
gional differences in average weight for 
each of the vehicle types that are common 
throughout the country are surprisingly 
small. The rather low weights of truck and 
trailer combinations in certain sections of 
the country, particularly the West North 
Central region, indicate a predominance of 
small home-made trailers of low capacity. 

Seasonal loadometer data for 1952 and 
a corresponding period in 1951, received 
from 9 States as previously referred to, in- 
dicate that in 1952 the loaded single-unit 
trucks were about 4 percent lighter, and 
the empty trucks about 8 percent lighter, 
on the average, than in 1951. The loaded 
tractor-semitrailer combinations were less 
than 1 percent heavier than in 1951 and the 
empty combinations about 3 percent heavier. 
These data indicated no change in the per- 
centage of loaded single-unit trucks, but 
an appreciable increase in the percentage 
of truck combinations loaded. 


Truck Travel Increases 


Figure 5 shows the estimated vehicle- 
mileage of travel by loaded and empty 
single-unit trucks and truck combinations, 
separately and combined, on main rural 
roads for each year 1936 to 1951, inclusive. 
This chart demonstrates graphically the 
steady growth of truck traffic during the 
prewar years 1936-41, the temporary effect 
of wartime restrictions in the period 1942- 
45, and the remarkable increases in truck 
transportation that have occurred since the 
end of hostilities in 1945. 

Table 5 gives comparisons of the esti- 
mated vehicle-mileage of travel by vehicles 
of different types on all main rural roads 


Table 7.—Percentage of vehicle-miles of travel, percentage loaded, average carried load, 
and percentage of total ton-miles carried by various types of trucks and truck com- 
binations on main rural roads in 1951 compared to that in corresponding months 











of 1950 
Percentage of ve- 
hicle-miles of 
Vehicle type travel 
1951 1950 
Single-unit trucks: 
Panel and pick-up................ 32.76 31.35 
Other 2-axle, 4-tire............... 2.90 2.79 
Other 2-axle, 6-tire............... 30.94 32.63 
EE a a rere 2.00 1.68 
All single-unit trucks...........} 68.60 68.45 
Truck combinations: 
Truck-tractor and semitrailer...... 29 .22 29 .43 
co Ul eee 2.18 2.12 
All truck combinations.......... 31.40 31.55 
All trucks and combinations........... 100.00 | 100.00 











Percentage Average carried Percentage of 
oade load ton-miles carried 
1951 1950 1951 1950 1951 1950 
Tons Tons 
39.0 37.4 0.70 0.69 2.86 2.65 
54.6 52.4 91 .93 46 45 
58.0 55.9 3.23 3.20 18.57 | 19.06 
60.9 58.3 7.53 7.23 2.95 2.32 
48.8 47 .2 2.31 2.31 24.84 | 24.48 
69.2 68.9 | 10.48 | 10.32] 67.96 | 68.87 
65.0 62.3] 15.48] 15.32 7.20 | 6.65 
68.9 68.5 10.83 10.62 75.16 | 75.52 
55.1 53.9 5.66 5.64 | 100.00 |100.00 
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f £00 Figure 7 shows for each year from 1936 
as through 1951, the ton-mileage of freight 
t carried by trucks and truck-combinations 
t 180 = Tee — on main rural roads. The chart demon- 
1 Wt eit rosea ious ane J so strates clearly that truck combinations are 
a i Tidal enamen Caines Cemaen uate E transporting each year a larger proportion 
. 160 of the total amount of highway freight. In 
, a 1936 the truck combinations hauled slightly 
h 2 less ton-mileage than the single-unit trucks, 
r © Kao while in 1950 they hauled more than triple 
$ 9 the amount transported by the larger num- 
_ 2 ber of lighter vehicles. The rapid rate of 
r © iss annual increase in total freight carried, 
n a which took place in 1946 and 1947, was re- 
y e ee : duced somewhat in 1948 and 1949 to a rate 
d - & more nearly comparable with that of pre- 
if ep ee war years. In 1950, however, there was a 
h ps startling increase in freight ton-mileage 
of & somewhat similar to a rise that occurred in 
y. > 00 : 1941. In 1951 the rate of increase was 
id < G again reduced to one closely comparable 
od Yi g with the prewar trend. 
n- ° 60+ 3 In table 6 are shown comparisons of the 
‘it re : Y Y J percentage of vehicles carrying loads, the 
nd = UY g Y Y average carried load, and the ton-mileage 
ar, “ Pet ae Y g Y ee V/ carried for single-unit trucks and for truck 
ed Yj Y : Y Y “: combinations, separately and combined, in 
SS Yj G Z Y 1951 with corresponding items for other 
he a V// Z Y Y years as in table 5. The trend from 1936 
er. sil Z Y Y Y to 1951 of average weight carried, shown 
hie... 2a y y gy Y 4 graphically in figure 6, and that of the 
vat Y Cm am ia ly Y 487 ton-mileage transported during the same 
ge iio PRE- 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 pei: Si in figure 7, has already been 
discussed. 
Figure 8.—Number of heavy gross weights per 1,000 trucks and truck combina- , ‘ 
tions (empties included) in the prt of 1942-51 and a prewar year. reer sige. by! bese sagees abate 
ve in 1936, the earliest year for which compre- 
oe hensive travel and weight data are avail- 100, 
pe able; in 1941, the peak prewar year, 5 years | SE SEIOUNE HES POE Sew 
after the beginning of the surveys; in 1946, fs SES SINS SO ee Eales ow eee 
ive. ee be LES WEIGHING 22,000 POUNDS OR MORE 
the 10 years after the beginning of the surveys; 90 | —_- ¢ 
the and in 1950 and 1951 which completes 16 | 
rect full years of estimates. The ratios of 1951 
49- travel to that of the preceding years in- so} 
ai dicate that increases for trucks and truck 
the combinations generally were greater than 
for passenger cars and busses, and that in- ri 70 
sti- creases for truck combinations were greater 2 
wa than for single-unit trucks. In the 15 years w 
ws from 1936 to 1951, passenger-car and bus o $0) Raed) eee) pec) — cd — Beep 
travel combined increased 104 percent, = 
oad, travel by all trucks and combinations in- « 
om creased 163 percent, and travel by truck * 99 
aths combinations (considered separately) more rt 
oe than quadrupled, increasing 362 percent. a ee 
°o 
ced Volume of Highway Freight ws 
= 
aa Figure 6 gives a comparison of the aver- .. 
vane age load carried by single-unit trucks and 
truck combinations, separately and com- 
- bined, in the 16 years that the planning ss 
45 surveys have been operating. The general 
& trend of load weights was upward through- 
48 out the period. The slight decline in the a ae 
“ weights of loads carried by single-unit 
35 trucks since 1945 has been more than off- i # E EY 3 5 5 oo ie 
) 52 Set by the increased use of combinations PRE 1942 1943 19441945 19461947 1948 194919501951 
).00 and the increased weights of loads carried Figure 9.—Number of heavy axle loads per 1,000 trucks and truck combinations 
— by vehicles of this type. (empties included) in the summers of 1942-51 and a prewar year. 
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Table 8.—Heavy gross weights per 1,000 loaded and empty trucks and truck combinations on main rural roads, summer of 1951 





















































Eastern regions Central regions y Western regions 
ea 
Vehicle type East Fast West Ww tates 
New | Middle | South “ne — = was Moun- : average 
; . - | Average| North | South North | South | Average * Pacific | Average , 
England Ailantic | Atlantic Central | Central | Central | Central tain 
NuMBER PER 1,000 Weicutne 30,000 Pounps orn More 
Single-unit trucks: | 
eax cle oe iy nacole gol bey Uae vee vee ahs 15 26 1 13 0 1 (1) 5 1 5 1 3 5 
Ee dit Re Ba bn ina a eon sta wiele ies | 295 522 246 374 232 220 325 339 269 356 319 325 323 
ES ore tis Gab walt oh wo cae bdaeinine 45. bax toa « 16 33 8 18 6 4 6 5 5 ll 30 22 12 
| 
Truck combinations: 
Truck-tractor and semitrailer.................... 541 631 533 577 586 481 600 511 557 645 712 691 580 
Io kioinibe cos cene den ebrace edmses (?) (?) (°) 516 679 (2) 317 (?) 506 818 717 735 637 
NEE ce Seg a) a Se ear 540 631 532 576 594 481 586 493 554 673 713 702 | 584 
Average, all trucks and combinations................ 153 234 164 191 255 109 158 143 178 164 289 240; 192 
Comparative I NS vb ibe cwcecccsservccunes 137 221 177 189 251 102 142 146 170 160 289 233 |. 187 
Comparative average, 1949...............0..200005- 117 191 130 153 208 87 139 107 144 118 176 147 148 
NuMBER PER 1,000 Wercurne 40,000 Pounps on Mors 
Single-unit trucks: . 
ar hag: Scolar are gual hie dieeal e 544s en eke 2 4 0 2 0 (4) 0 0 (4) 0 0 1 
oe oe Saige sc ciaih Pa: are ce alee ee eres 132 292 74 177 46 31 30 89 45 119 52 64 96 
I es fener aE ro ie bals wows ecatwrta e's cies 5 13 2 7 1 1 1 1 1 3 5 4 3 
Truck combinations: 
Truck-tractor and NR a i5) Chisls hen .ino'c aes 350 425 325 371 345 | 182 381 310 322 415 560 515 363 
WT III Fo kee ccccerrspicccsnecepoctons (?) (2) (2) 516 552 (2 216 (2) 403 551 564 561 496 
SE ee eee 350 427 325 372 361 183 373 300 326 437 561 526 372 
Average, all trucks and combinations............... .| 95 152 98 120 154 41 98 85 103 103 216 172 119 
Comparative an ose He win come heaee¥ eiwKe 78 135 95 109 140 45 82 79 95 106 214 167 110 
Comparative average, 1949.....................-.. 66 120 71 90 105 36 77 54 73 75 121 97 82 
NuMBER PER 1,000 Wercurne 50,000 Pounps or Morn 
Single-unit trucks: | | 
arate to wad anes bie a saeKae okie kena | 0 2 0 1 0 () 0 0 (4) 0 0 eo) ©) 
EMSRS Be ee ae ene Soe err ey 29 49 0 25 9 0 9 3 + 69 0 13 14 
- EEO ar eres ie aie 1 3 0 1 Q) (3) 0 (4) (+) 2 0 1 | 1 
Truck combinations: 
Truck-tractor and IID 5 ase doaral Sis. sie erreturachc wea 117 207 123 159 179 25 205 124 150 296 464 411 | 187 
OM OE CIID oko 6 ooo occa cas cersieseccseaces | (2) (2) (2) 452 510 (2) 208 (2) 374 506 482 486 | 440 
I aE Bla Wet Wikies edd i 6ro Oe 6 dia.eie.01¥' es «nwa ee | 116 210 123 160 204 25 205 120 162 330 469 430 204 
Average, all trucks and combinations................ 31 72 36 50 87 6 54 34 51 78 178 138 | 64 
Comparative average, 1950.....................4.. 24 63 28 41 78 7 44 34 47 76 176 133 | 58 
Comparative average, 1949...................0005. 15 52 21 33 48 6 32 18 29 51 99 75 | 36 
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1 Less than 5 per 10,000. 
2 Data omitted because of insufficient sample. 


ably from 1950 to 1951 in all regions except 
the New England region where a slight de- 
crease of this factor was found. In the 
country as a whole, the percentage loaded 
increased from 53.9 percent in 1950 to 
55.1 percent in 1951. Both for single-unit 
trucks and for truck combinations, the per- 
centage loaded was higher in 1951 than in 
1950 or any year since 1945. However, the 
loaded proportion continued to be con- 
siderably less for the single-unit vehicles 
and slightly less for the truck combinations 
than in the prewar surveys. 

Table 7 gives a detailed comparison of 
the percentage of vehicle-miles of travel, 
percentage of vehicles loaded, average car- 
ried load, and percentage of total ton-miles 
of freight carried by the various types of 
trucks and truck combinations traveling on 
main roads in 1950 and 1951. Many in- 
teresting comparisons can be made from 
this table showing the relative importance 
from a freight-carrying standpoint of dif- 
ferent portions of the traffic stream. In 
1951, for instance, while panel and pick-up 
trucks traveled almost 33 percent of the 
vehicle-mileage, they accounted for less than 
3 percent of the ton-mileage. The truck- 


tractor and semitrailers, on the other hand, 
traveled about 29 percent of the vehicle- 
mileage but carried almost 68 percent of 
the ton-mileage. 

From the column in table 7, showing per- 
centage loaded by types, it can be observed 
that the percentage of vehicles carrying 
loads tends to increase directly as the size 
of the vehicle type, extending from light 
panel and pick-up trucks that are loaded 
39 percent of the time to the heavy com- 
binations that are loaded about 69 percent 
of the time. 


Gross Weights Increase 


Figure 8 shows by years, from the pre- 
war years (generally 1936 or 1937) to 
1951, for the United States as a whole, 
the frequency of gross weights of 30,000 
pounds or more, of 40,000 pounds or more, 
and 50,000 pounds or more. The chart 
shows strikingly how the frequency of 
heavy loads has increased year after year, 
reaching amounts in 1951 considerably above 
any previous level. In this upward climb 
the 1951 frequencies surpassed even the 
astonishing maximum levels established for 


each weight group in the previous year. 
For instance, the frequency of the loads of 
30,000 pounds or more was 3 percent higher 
than in 1950 and 30 percent higher than in 
1949. The loads of 40,000 pounds or more 
was 8 percent higher than in 1950 and 45 
percent higher than in 1949. The increase 
in loads of 50,000 pounds or more, however, 
was even more startling, the frequency 
being 10 percent above the 1950 figure and 
almost 78 percent above the 1949 figure. 
The 30,000-pound loads were over 4 times 
as frequent as in the prewar year; loads 
of 40,000 pounds or more were 11 times as 
frequent; while those of 50,000 pounds or 
more were almost 22 times as frequent as 
in the 1936-37 period. 

The 1951 gross-weight frequency data by 
vehicle type and region are presented in 
table 8. No panels, pick-ups, or other two- 
axle, four-tire, single-unit trucks were found 
in the survey weighing as much as 30,000 
pounds, so there is no entry for these ve- 
hicles in the table, though they are included 
in the total number of vehicles weighed in 
computing the frequencies for all trucks and 
combinations. Heavy gross weights are 
much more frequent in the Pacific region 
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Table 9.—Heavy axle loads per 1,000 loaded and empty trucks and truck combinations on main 





rural roads, summer of 1951 
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| 
Eastern regions Central regions Western regions 
Vehicle t | Beaten 
eo a * East East West West | Soares 
New | Middle | South Aver- Aver- | Moun- : Aver- | average 
England} Atlantic | Atlantic age dems cs. P nal Fain soa age tain Pacific age 
NuMBER PER 1,000 WercHInG 18,000 Pounps on More 
Single-unit trucks: 
Se rth Sieg Wisin! rah Gheraltaai'e ree. 8 ob komo SRN OS | 45 67 21 43 15 22 20 23 19 31 21 25 28 
Sl aie aa 7. ciate aah es wae tes ge eee | 172 332 58 191 10 53 40 64 33 189 29 58 94 
pA Ee ne ee rep a ie Ses eee | 29 48 ll 27 8 11 ll 8 9 16 ll 13 15 
Truck combinations: 
Truck-tractor and semitrailer....................| 500 523 278 405 180 166 168 197 180 186 106 131 246 
Pen gS 5c al a teca fo Soc Oaiondage favors, acorecaceent () @) () 339 397 (4) 242 (1) 303 191 84 104 189 
SS oS ain w/a aie hOin cw Bi gitcbb 0 siete viece © ce neioooais } 499 522 278 405 197 166 171 190 187 187 99 124 242 
Average, all trucks and combinations............... ; 151 207 90 144 88 46 53 60 65 55 44 49 86 
Comparative average, 1050... . 1... ccc cece eecees 137 208 100 147 98 63 45 67 72 83 69 75 96 
Comparative average, 1949 ..................-005- 124 195 99 140 89 50 50 51 63 57 37 48 86 
NuMBER PER 1,000 WercHine 20,000 Pounps or Mors 
Single-unit trucks: 
IS ais. ss -<o:0r5 0 ve Pood oe Kee alae sath bled ete | 28 49 7 27 a 6 4 12 12 3 6 | 13 
er ita sane 4140-010 seco CGS VaOewREN R ieee Sa 104 157 2 81 10 0 0 10 6 123 0 22 37 
Pe a5 6 ew we ors ie .c 5 ge a we SLES 18 32 3 16 2 3 2 4 7 1 4 7 
Truck combinations: 
Truck-tractor and semitrailer.................... | 321 322 110 221 35 39 43 67 45 56 12 26 99 
NEI 5 55 <5. ao WS. erie el 6. Si%u vtec, ieee <b: Balin due (4) (4) (4) 85 26 ay 13 (1) 19 11 15 14 17 
Noo siu coho ars o> Cd aes cake Oaecalamesk 320 320 109 220 34 39 42 64 43 49 13 23 93 
Average, all trucks and combinations............... | 97 129 35 79 16 11 12 21 16 17 5 10 34 
Comparative average, 1950..................-..08- 82 131 38 80 22 19 12 23 19 35 16 24 39 
Comparative average, 1949.................0e ee eee | 73 118 46 78 27 18 12 18 20 26 6 16 38 
NuMBER PER 1,000 WercHIne 22,000 Pounps orn Morn 
Single-unit trucks: | 
IN 5.505, ars yi ans sau odie aoreteeiatece oi 17 31 3 16 2 2 1 4 2 4 1 2 7 
I ea coho h ica oes panel (as taittn Ve Saar Ons pts | 33 76 0 37 10 0 0 0 4 43 8 | 16 
NS a3 0c os Gina giaba cn ueralavea aie erect a ciaterata woes | 10 19 1 9 1 1 1 1 3 (?) 1 | 4 
; | 
Truck combinations: | 
Truck-tractor and semitrailer..................... 148 182 31 107 10 9 10 10 10 14 5 7} 41 
EI 5 5 be oo cers Se dm bie o ainiel Avista eine ;} Q) (1) (4) () 11 (1) (1) 7 1 2 2 | 4 
IN are cevarta, Gch ee actaborky acd rain Hix ere © Siesiare eke 148 180 31 107 10 9 10 9 10 12 4 6 | 38 
Average, all trucks and combinations...............) 46 73 10 39 5 3 4 4 5 2 3 14 
Comparative average, 1 te Oe eee eee 39 80 13 42 z 5 9 6 16 3 9 18 
Comparative average, 1000. o.oo... cccciscccscccioviens 33 65 18 39 9 5 6 6 1l 2 6 17 


















































1 Data omitted because of insufficient sample. 
2 Less than 5 per 10.000. 


than in other parts of the country. In 
this region 178 of each 1,000 trucks and 
truck combinations on the main rural high- 
ways in 1951, empties included, weighed 
50,000 pounds or more and 289 of each 
1,000 weighed 30,000 pounds or more. In 
the East North Central region, 255 of each 
1,000 trucks and truck combinations weighed 
30,000 pounds or more, almost as many as 
in the Pacific region, but only 87 of each 
1,000 vehicles weighed 50,000 pounds or 
more, a frequency less than half of that 
in the Pacific region for this heavy class 
of vehicle. The lowest frequency of heavy 
gross loads was found in the East South 
Central region where only 6 of each 1,000 
weighed 50,000 pounds or more, and only 
109 of each 1,000 weighed 30,000 pounds or 
more. 

As was pointed out in the discussion of 
figure 8, the frequencies of heavy gross loads 
have increased noticeably in the Nation as 
a whole. This increase is not limited to 
any certain area but is distributed through- 
out the entire country. Comparing the 
frequencies of gross weights in 1951 with 
those in the previous year, slight decreases 
were found in the frequencies of gross 
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weights of 30,000 pounds or more in the 
South Atlantic region and in the West 
South Central region; in the frequency of 
gross weights of 40,000 pounds or more in 
the East South Central and in the Mountain 
regions; and in the frequency of gross 
weights of 50,000 pounds or more in the 
East South Central region. The frequency 
of gross weights, 50,000 pounds or more, 
in the West South Central region did not 
change nor did the frequency of gross 
weights of 30,000 pounds or more in the 
Pacific region. The largest increases were 
found in the New England region where 
the frequency of loads of 30,000 pounds 
or more increased from 137 per 1,000 ve- 
hicles in 1950 to 153 in 1951. Also in that 
region, loads of 40,000 pounds or more in- 
creased from 78 in 1950 to 95 in 1951, and 
those of 50,000 pounds or more increased 
from 24 in 1950 to 31 in 1951 for each 
1,000 vehicles. 

Seasonal data collected in 1952 and in a 
corresponding period in 1951 from the 9 
States previously listed, indicate that the 
frequency of the heavier loads is higher 
in 1952 than in 1951. This increase is par- 
ticularly noticeable in the frequency of 


vehicles weighing 50,000 pounds or more 
which, in the sample received, were 20 per- 
cent more frequent in 1952 than in the 
earlier year. On the other hand, vehicles 
weighing 40,000 pounds or more were only 
slightly more frequent in 1952, while the 
frequency of those weighing 30,000 pounds 
or more had not changed appreciably. 


Frequency of Heavy Axle Loads 


Figure 9 shows the frequency of axle 
loads of 18,000 pounds or more, 20,000 
pounds or more, and of 22,000 pounds or 
more for the prewar years (1936-37) and 
by years from 1942 to 1951. The frequency 
of these heavy axle loads increased year by 
year from the prewar period through 1948. 
Since 1948, however, the trend apparently 
has been reversed for, with the exception 
of 1950, the data seem to indicate a down- 
ward trend or at least a leveling off. Such 
a leveling off in the frequency of the 
heavier axle loads, though heavy gross 
loads have increased in the past year, may 
indicate that more attention is being given 
to proper load distribution, due perhaps to 
better enforcement of legal limits. 












Table 10.—Number of trucks and truck combinations, per 1,000 
loaded and empty vehicles, that exceeded the permissible 
axle, axle-group, or gross-weight legal limits in effect in the 
States by various percentages (maximum) of overload, sum- 


Table 11.—Number of trucks and truck combinations, per 1,000 
loaded and empty vehicles,-that exceeded any of the per- 
missible load limits recommended by the A.A.S.H.O. by 
various percentages (maximum) of overload in the summer | 









































mer of 1951 of 1951 
Num- Number per 1,000 overloaded Num-| Number per 1,000 overloaded 
ber more than— ber more than— 
es : per 
Region and type of vehicle 1,000 Region and type of vehicle 1,006 
over- § 10 20 30 50 over- 5 10 20 30 50 
loaded| per- | per- | per- | per- | per- loaded| per- | per- | per- | per- | per- 
cent | cent | cent | cent | cent cent | cent | cent | cent | cent 
| a a — Pallieiintistincscidlptadin iene! <a nanpeltaammmill cameos 

New England: | New England: 

INS 5 o-oo 0 se:dwe wed 40iceln ulus 13 9 6 | 4 2 (4) NE PER, os cinch oh awkvaeoree saisieteas 43 35 29 18 10 4 
En, eee 72 65 53 15 fee CS ee ee sieiee eee serene > sie.vie'vivg 89 76 58 33 17 10 
Average, single-unit trucks......... 9 7 5 3 1 (4) Average, single-unit trucks......... 25 21 17 10 6 2 

Truck-tracto1 and semitrailer........ 114 73 46 16 4 1 Truck-tractor and semitraile..........| 269 | 232 194 112 48 9 

ic adierncatince 5 O<.5 oa oss oie sfeie oxit ine Can abo nacoloee snake vanes Truck and trailer......... Losiiniest/'s:hie 6,6. 9 Ripcajaaes oi at etalanarallen: Sam CME sie e leet are lw eek 
Average, truck combinations....... 114 73 46 16 4 1 Average, truck combinations.......} 268 231 194 112 48 9 

Average, all trucks and combinations. . 36 24 16 | 6 2! & Average, all trucks and combinations. 88 76 63 37 17 4 

Middle Atlantic: Middle Atlantic: 

2-axle, 6-tire....... ee ER ee eee 29 24 19 | 8 4 1 eer 55 52 47 31 19 7 
a acai tad achdih aie w dco od 4: 0° e 0.8 187 152 46 Serer ae MN Safe ocaicro cals ees eesceseencese 243 201 141 38 . 2 aa 
Average, single-unit trucks......... 22 18 12 | 4 2 1 Average, single-unit trucks......... 38 35 30 18 11 4 

Truck-tractor and semitrailer......... 175 134 89 | 43 16 2 Truck-tractor and semitrailer.........| 302 255 203 125 7 16 

Truck and trailer................... 267] 69) 62/ 56).....|...;.. Truck and trailer................... 342| 191] 130] °71].... |...... 
Average, truck combinations....... 176 133 89 43 16 2 Average, truck combinations.......| 302 255 202 124 70 16 

Average, all trucks and combinations. 74 57 38 | 17 7 1 Average, all trucks and combinations.| 127 109 88 54 31 8 

South Atlantic: | South Atlantic: 

BOM, COTS. os cee cee cncccevens 9 6 3 Sp) eeee| Pee 0 AS 2 See ee see 16 13 8 a ee oe 

AR OS Se eae eee 38 13 6 | 2 gl Fear ee - | RS SRE ec ae 83 54 30 Me ee Pievied 
Average, single-unit trucks......... 5 3 2 | 1 i a, See Average, single-unit trucks......... 10 7 4 1 ie See 

Truck-tractor and semitrailer.........| 101 71 50 | 18 6 (4) Truck-tractor and semitrailer........ 180 133 94 37 10 1 

Truck and trailer......... WE ei ge! Ore, reer) eee (RRR Serer one Truck and trailer......... Sore oe eee. Aree rich) Geen oe Aree 
Average, truck combinations....... 101 71 50 | 18 6 () Average, truck combinations....... 180 133 94 37 10 1 

Average, all trucks and combinations. 34 2: 16 | 6 2 (Q) Average, all trucks and combinations. 61 44 31 12 3 (2) 

East North Central: | East North Central: 

MORNE OUR, Joes ci scdrecedsces tes 8 3 2 WP be aateeetsomers | a EES ee ene 10 5 3 i eeerad | eae! 

A er eee 34 19 mb cae. vba Lav adaiorant a - | eS ae UPS eee eee 19 De cterche oh ee cet Balen 
Average, single-unit trucks....... . 5 2 1 : i eee Ee Average, single-unit trucks......... 6 3 2 ea, RS: 

Truck-tractor and semitrailer.........| 125 65 25 5 1 1 Truck-tractor and semitrailer........ 211 136 72 15 5 1 

eS ee eee 221 123 38 8 (?) (@) Truck and trailer. .... RS ae 406 374 308 171 33 4 
Average, truck combinations....... 132 69 26 5 1 1 Average, truck combinations....... 226 154 90 27 - 4 1 

Average, all trucks and combinations. 59 30 12 3 () () Average, all trucks and combinations. 99 67 39 12 3 Q) 

East South Central: East South Central: 

I eet Ce 15 10 7 3 1 (1) Se er eee ee 15 10 7 3 1 (4) 

RR SRI I Se 56| 37] 18 7 3| 1 seas tac Dr Aaah acheig mt st - Miwncob inate 
Average, single-unit trucks......... 8 5 4 2 1 (1) Average, single-unit trucks.. ...... 8 5 4 1 Q) (1) 

Truck-tractor and semitiailer.........| 129 79 42 15 4 () Truck-tractor and semitrailer.........! 113 70 34 12 3 () 

Truck and trailer................ whe Nae dl sheeted Ube welarsele einleic« bese acmabe-slovecee Be CRO reer) hore ares See ene) Eee eee 
Average, truck combinations....... 129 79 42 15 4 (1) Average, truck combinations....... 113 70 34 12 3 (1) 

Average, all trucks and combinations. 35 21 12 5 2 (@) Average, all trucks and combinations. 31 19 11 3 1 (3) 

West North Central: West North Central: 

WO OUR, 60 oc ctcnccesececionces 11 6 4 a me eee I, clo eiccaciedch savas’ 11 6 4 | ae SS eee 

ee peliraietasietn seis o@-aie 63 21 16 ll epee hens Ree Se Seer CT ee Pee 38 8 5 hi SONA Aree 
Average, single-unit trucks......... 7 3 2 1 a Average, single-unit trucks......... 6 3 2 1 OW seccs 

Truck-tractor and semitrailer........ 201 118 67 23 11 3 Truck-tractor and semitrailer.........| 173 106 63 18 8 2 

Qu. ene 79 56 1k BREE SAeeGe| AEE. fo ere 58 56 ) Se RR Oar 
Average, truck combinations....... 195 115 65 22 10 3 Average, truck combinations....... 167 103 61 17 8 2 

Average, all trucks and combinations. 56 32 19 7 3 1 Average. all trucks and combinations. 48 29 17 5 2 1 

West South Central: West South Central: 

IG 5d a'u!a do. 00-4 5,4 © Wscwreere X08 24 19 14 8 5 3 Ae aoe 24 19 15 8 5 3 

We id 86-0 wate Soe tee e reece eee 63 33 17 | eee Seer PN alec ag aes rch aa Gdn ae ore win 72 33 25 17 | ee 
Average, single-unit trucks......... 9 7 5 | 3 | 2 1 Average, single-unit trucks......... 9 7 5 2 1 

Truck-tractor and semitrailer.........| 176 121 78 | 32 13 2 Truck-tractor and semitrailer........| 165 113 68 27 11 1 

Truck and trailer... .. OE NOT, EPRTETIC Peeper: MRE Premiers arene et: RE Sn Sener Senses, Seer e> Ae ae een Meee: 
Average, truck combinations....... 170 | 117 75| 31 13 2 Average, truck combinations....... 159 | 109 66 26 11 1 

Average, all trucks and combinations. 54 38 25 2. 5 1 Average, all trucks and combinations. 51 36 22 9 5 1 

Mountain: — Mountain: 

OOS Ss dvd dene steatetos wae 24 15 9 4 2} @® EP OIEG . « oocc oss eceweeens ae. 24 15 9 4 2+ @ 

3-axle...... peeeees re ree ere ee 136 104 80 63 38 12 at fina ai acini le aielasd dike ve Gale 137 109 74 56 38 12 
Average, single-unit trucks. ....... 12 8 5 3 - () Average, single-unit trucks......... 12 8 5 3 2 (*) 

Truck-tractor and semitrailer.........| 168 116 74 27 9 2 Truck-tractor and semitrailer.........| 199 149 103 46 13 2 

Truck and trailer.... . sn aiceie stoke wca.s 254 130 74 11 - fee Trusk and trailer. .....scccess. .. 0) ee 211 123 29 i re 
Average, truck combinations. ...... 182 118 74 24 8 2 Average, truck combinations....... 218 159 106 43 11 2 

Average, all trucks and combinations. 51 33 21 8 3 (") P Average, ali trucks and combinations. 59 43 28 12 4 | (1) 

‘acific ‘acific: 

IND. asus oe cx diniy= 0 on e-ebu de 6 3 2 1 1 ee ee ee ee ea 6 3 2 1 Bis fad 

3-axle...... eererer RGAE teins # sieges 37 18 a Re Sey eericer: SER eer eee eee 41 18 - EP BREE Se 
Average, single-unit trucks.. ...... 6 1 () eee. Average, single-unit trucks......... 6 3 1 (1) oe Re 

Truck-tractor and semitrailer........ 65 33 13 5 te ae Se Truck-tractor and semitrailer.........]| 154 112 71 18 5} (1) 

Truck and trailer... .. ined Eins, viai'oe 5 132 56 26 7 O Vodeace Preaek idl Wailer... .. cc ccccss. ol ae 173 85 10 3 1 
Average, truck combinations. ...... 84 40 17 6 es ae Average. truck combinations....... 189 | 129 75 16 4); 

Average, all trucks and combinations. 36 17 7 2 an a Average, all trucks and combinations. 75 51 29 6 2; @ 

United States average: United States average: 

Oe eee 15 10 7 3 2 (4) MN III ooo ca 55:30 4 dle alse «oes 21 17 13 7 4 1 

3-axle...... geteeee De ee ee ee 71 46 19 6 3 1 RR ee eerie eats 83 57 35 12 5 1 
Average, single-unit trucks......... 9 6 4 2 1 (Q) Average, single-unit trucks......... 12 9 7 4 2 (1) 

Truck-tractor and semitrailer........| 139 89 52 20 7 1 Truck-tractor and semitrailer.........| 198 142 94 40 17 3 

Truck and trailer .................. 157 78 32 7 1 () pe BS Beer eer 282 211 139 54 10 2 
Average, truck combinations. ..... 140 88 51 19 7 1 Average, truck combinations. ...... 204 147 97 41 17 3 

Average, all trucks and combinations. 50 32 19 7 3 () Average, all trucks and combinations. 72 52 35 16 7 1 

Comparative average, 1950............ 67 44 27 11 | 5 1 Comparative average, 1950............ 91 68 46 21 10 3 
Comparative average, 1949............ 51 35 23 10 | 4 1 Comparative average, 1949............ 68 53 38 19 10 2 
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1 Less than 5 per 10,000. 


Table 9 gives data concerning the number 
of heavy axle loads per 1,000 loaded and 
empty trucks and truck combinations of 
various types on the main rural roads by 
regions in 1951. Since no panel or pick-up 
trucks were found with axles weighing 18,- 
000 pounds or more there is no entry for 
these in the table though they are included 
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! Lees than 5 per 10,009. 


in figuring the frequencies for all trucks Central regions. In the Pacifie region, only 
and truck combinations. 2 axles of 22,000 pounds or more were 

Though the greatest frequency of heavy. found in 1951 for each 1,000 vehicles while 
gross weights was in the Pacific region, in each of the two Central regions men- 
as shown in table 8, the lowest frequency tioned, only 3 such axles were found for 
of heavy axle loads was in that region. each 1,000 vehicles weighed. By far the 
Frequencies almost as low were found in’ greatest frequency of heavy axle loads was 
the West North Central and the East South in the Middle Atlantic region and the next 
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Table 12.—Number of trucks and truck combinations, per 1,000 loaded and empty vehicles, 
that exceeded the permissible axle-group loads recommended by the A.A.S.H.O. by 
various percentages of overload in the summer of 1951 


cept the New England and West North 
Central regions, whereas table 8 shows that 
the frequency of gross loads increased some- 
what in most regions. 














Num- | Number per 1,000 overloaded more than— : ; : ai 
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only 34 excessively loaded vehicles for each 
1,000. After the Middle Atlantic region 
where, of all loaded and empty trucks and 
truck combinations weighed in 1951, 74 
exceeded one or more of the State weight 
limits, the East North Central region had 





‘Less than 5 per 10.000. 








a greatest in New England. In these two 


Although the frequency of heavy gross 
regions the relatively high frequency is at- 
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tributable mainly to the large number of 
two-axle truck-tractors pulling one-axle or 
two-axle semitrailers. The relative infre- 
quency of heavy axles in the Pacific region, 
in the presence of a large proportion of 
heavy gross loads, indicates a better dis- 


tribution of the loads over a larger number 
of axles, 
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loads has increased somewhat in all regions, 
as stated in connection with the discussion 
of table 8, the trend in frequency of heavy 
axle loads followed a different pattern. This 
is demonstrated by comparing the frequency 
of heavy axle loads in 1951 with those of 
1950, as shown for each region in table 
9, and noting that the frequency of heavy 
axle loads decreased in every region ex- 


the second highest rate of overloads (59) 
and in descending order of rates of viola- 
tion were the West North Central (56), 
the West South Central (54), the Mountain 
(51), the New England (36), the Pacific 
(36), the East South Central (35), and the 
South Atlantic (34). 

No panel or pick-up truck or other 2- 
axle, 4-tired truck was weighed that ex- 
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ceeded any of the State weight regulations 
and these classifications are omitted from 
tables 10-12 although the number of such 
vehicles counted is included in the calcu- 
lations. 


Recommended Weight Limits 


Uniform regulations concerning maximum 
allowable gross weights, axle weights, and 
axle-group weights have been adopted as a 
policy by the American Association of State 
Highway Officials and recommended to the 
State governments for adoption.° This 
policy recommends that no axle shall carry 
a load in excess of 18,000 pounds and no 
group of axles shall carry a load in excess 
of amounts specified in a table of permissible 
weights based on the distance between the 
extremes of any group of axles. 

The frequencies of axle loads of 18,000 
pounds or more, 20,000 pounds or more, and 
22,000 pounds or more have already been 
discussed in connection with table 9 and 
will not be discussed further here. 

As might be expected, many vehicles were 
so loaded that they exceeded more than 
one recommended weight limit, and some 
vehicles had more than one axle loaded in 
excess of the recommended limit. Counting 
each vehicle only once, regardless of the 
number of ways in which it exceeded any of 
the A.A.S.H.O. recommended limits, table 
11 was prepared to show the number of 
vehicles per 1,000 of each type, both loaded 
and empty, that exceeded the limits by 
various percentages. Those vehicles which 
exceeded more than one provision of the 
recommended restrictions were tabulated 
only in the column showing the highest per- 
centage excess of any item. 

In the various regions of the United 
States, the number of vehicles out of every 
1,000 that exceeded the recommendations 
in 1951 was lower in each region except in 
the West North Central where the frequency 
of all excessive loads remained the same 
as in 1950. As might be expected, due to 
the high frequency of excessively heavy 
axles in the Middle Atlantic region, as in- 


6 Policy concerning maximum dimensions, weights, 
and speeds of motor vehicles to be operated over the 
highways of the United States, adopted April 1, 1946, 
by the American Association of State Highway Of- 
ficials ; published by the Association in 1946. 
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dicated in table 9, that region led all 
others in the number of vehicles out of every 
1,000 that exceeded any of the A.A.S.H.O. 
recommendations (127 for each 1,000 ve- 
hicles counted), while in descending order 
were the East North Central (99), New 
England (88), Pacific (75), South Atlantic 
(61), Mountain (59), West South Central 
(51), West North Central (48), and East 
South Central (31). 

In the United States as a whole, 72 ve- 
hicles out of every 1,000 were overloaded 
to some degree according to the A.A.S.H.O. 
standards and 16 out of every 1,000 ex- 
ceeded some one of the recommended pro- 
visions by more than 20 percent. The fre- 
quency of vehicles exceeding the recom- 
mendations by any amount in 1951 was 21 
percent less than in 1950. The frequency 
exceeding the recommendations by more 
than 20 percent in 1951 was almost 24 per- 
cent less than in the previous year. 

Table 12 shows the number of vehicles of 
various types, per 1,000 vehicles with an 
axle-group load in excess of the limits rec- 
ommended by the A.A.S.H.O. and in excess 
of the limits by various percentages. For 
the United States as a whole, the frequency 
of axle-group loads in 1951 was lower than 
in 1950 though somewhat higher than in 
1949. When it is considered that the aver- 
age weight of all trucks and combinations 
in 1951 exceeded the average weight of 
these vehicles in 1950 and that, at the same 
time, the frequency of axle-group loads in 
excess of the A.A.S.H.O. recommendations 
decreased materially, it appears that some 
effort is being made to reduce load concen- 
trations. The 1951 frequency of excessive 
axle-group loads in the United States as a 
whole decreased from the frequencies of 
1950 in all regions except in the South At- 
lantic and the West North Central regions. 
As in the previous year, the highest fre- 
quency of excessive axle-group loads was 
found in the Pacific region (68 per 1,000 
vehicles), while the regions in descending 
order of the number of vehicles with ex- 
cessive axle-group loads were East North 
Central (66), Middle Atlantic (53), Moun- 
tain (41), West North Central (30), West 
South Central (23), South Atlantic (22), 
New England (18), and East South Cen- 
tral (2). 

It will be noted that a higher proportion 


of the vehicles have excessive axle-group 
loads in the Pacific region than elsewhere, 
whereas table 9 shows that this region has 
the loweSt frequency of heavy axle loads, 
This is because of the widespread use of 
multiple-axle vehicles in California and 
neighboring States. 

In the United States as a whole, the num- 
ber of vehicles with excessive axle-group 
loads per 1,000 counted in 1951 was about 11 
percent less than the frequency found in 
the previous year, and the frequency of 
those exceeding the recommended amounts 
by 20 percent or more was about one-third 
less. 


State Limits Higher 


In considering the data concerning the 
frequencies of vehicles exceeding the State 
legal limits and the A.A.S.H.O. recommenda- 
tions, especially the frequencies in the Mid- 
dle Atlantic and New England regions, the 
fact should be recognized that higher limits 
generally are permitted under State laws 
in these areas than are recommended by 
the Association. Axles exceeding the recom- 
mended limits by as much as 25 percent 
may be within the legal limits of certain 
States, particularly in these two regions. 
Some States have no axle-group limits and 
one State has no prescribed axle-load limit 
in their motor-vehicle restrictions, a fact 
that further complicates direct comparison 
of excess weights based on law and those 
based on the recommendations. Comparison 
of the frequency data for New England 
and the Middle Atlantic regions given in 
table 11 with those in table 10 shows that 
only about one-third to one-half of the 
vehicles exceeding one or more of the As- 
sociation recommendations actually exceeded 
a State legal limit. Due to more stringent 
weight laws in the East South Central, the 
West North Central, and the West South 
Central regions, the frequency of vehicles 
exceeding the State weight limits in the 
States of these regions is slightly greater 
than the frequency of those exceeding the 
Association recommendations. For _ the 
United States as a whole, over two-thirds 
of the vehicles exceeding one or more of 
the Association recommendations also ex- 
ceeded a State legal limit. 
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Road Test One—MD 


Road Test One—MD, a motion picture 
produced by the Bureau of Public Roads, 
is now available for lending to _ in- 
terested organizations. The 16-millimeter 
color and sound film, in three reels, has 
a running time of about an hour and a 
quarter. It depicts the operation of and 
explains the conclusions drawn from the test 
conducted in 1950 at La Plata, Md., under 
the direction of the Highway Research 
Board on behalf of 11 Eastern States and 
with the cooperation of the Bureau of Pub- 
lic Roads. The final report of the study 
was recently published by the Board. 

In the test, a 1.1-mile section of typical 
concrete pavement, which had withstood 10 
years of weathering and moderate traffic 
with very slight distress, was subjected to 
6 months of continuous controlled truck 
traffic. On each of four test lanes, pairs 
of trucks were operated—single-axle trucks 
with 18,000- and 22,400-pound rear-axle 
loads, and tandem-axle trucks with 32,000 
and 44,800 pounds on the tandem rear axles. 
Pumping, cracking, deflections and strains, 


The Annual Report of the Bureau of 
Public Roads for the fiscal year ended June 
30, 1952, is now available from the Super- 
intendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C., at 
25 cents a copy. 

This 81-page publication discusses the 
progress that was made during the fiscal 
year in Federal-aid highway planning, pro- 
graming, and construction, as well as other 
functions of the Bureau relating to high- 
ways. 

Accomplishments of the Bureau of Public 
Roads during the past fiscal year may be 
summarized in three main categories: the 
Federal-aid highway construction program, 
assistance to foreign countries in highway 
matters, and the research program in fields 
relating to highway improvement. 

During the year the construction pro- 
gram was carried forward with the $500 
million Federal-aid authorization together 
with State and local government matching 
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A Motion Picture 


and other evidences of distress and failure 
were carefully recorded and analyzed in 
conjunction with data on soils, rainfall, etc. 

Part I of the motion picture illustrates 
the nature and scope of the field operations. 
Evidence of the effect of the various load- 
ings is shown in a chronological series of 
scenes focused on typical slabs. 

Part II, by means of working models and 
animated charts, illustrates the data col- 
lected and the conclusions derived therefrom. 
The causes and effects of the phenomena 
observed are clearly and simply explained 
in layman’s language. 

The nature and distribution of the types 
of soils underlying the pavement, and their 
relation to pavement failure, are portrayed. 
The effects of typical rainfalls in the grad- 
ual increase of pumping and cracking are 
demonstrated, followed by a comparison of 
cracking under the various axle loadings 
on the uniform basis of lineal feet of crack- 
ing per slab on a single type (the pre- 
dominant A-6) of soil. 

A model pavement, supported first by 


New Publications 


funds. Work completed involved the im- 
provement of 5,628 miles of principal inter- 
city routes which carry the predominant 
portion of all rural traffic, the elimination 
of traffic-congested arteries in many of our 
populous cities by constructing 772 miles 
of modern high-speed expressways and other 
high-type facilities, and the improvement of 
11,109 miles of the more important sec- 
ondary roads serving the rural population. 
In addition to the regular Federal-aid pro- 
gram, emergency flood relief projects and 
improvements in National parks and forests 
totaled 601 miles. The total length of con- 
struction projects completed during the 
fiscal year ending June 30, 1952, at a cost 
of $846 million was 18,110 miles. 

A second phase of the Bureau’s activity 
provided for aid to foreign countries which 
involved supervising the equipping, train- 
ing, and organizing of highway depart- 
ments, and assisting in the planning and 
restoring of highway systems. Such as- 


granular soil and then by fine-grained soil, 
shows how pumping occurs and what are 
its effects. The model slab, undermined 
by pumping, is actually broken by a minia- 
ture loaded truck. The nature and causes 
of stresses are demonstrated, and compari- 
sons are made of the magnitudes and loca- 
tions of stresses caused by single-axle and 
tandem-axle trucks, on both fully supported 
and pumped-out subgrades. The cause of 
longitudinal cracking is demonstrated. 

The film ends with a summary of the con- 
clusions drawn from the test, and brief 
comment on their significance. 

Road Test One—MD may be borrowed by 
any responsible organization, without charge 
except for the nominal shipping costs, by 
writing to the Visual Education Section, 
Bureau of Public Roads, Washington 25, 
D. C. It is anticipated that there will be 
considerable demand for this film, and the 
number of available prints will be limited. 
In requesting loan of the picture, several 
alternate dates should be proposed. Loans 
can be made only for short periods of time. 


sistance was made available to Turkey, 
Ethiopia, Liberia, and the Philippines. Dur- 
ing the year, over 220 engineers from more 
than 54 countries came to the Bureau for 
assistance in studying American highway 
practice. 

A third phase of the work of the Bureau 
related to research in the fields of highway 
finance and administration, highway trans- 
port, hydraulics, and physical studies of the 
properties of highway materials and soils, 
and the design of pavements and structures. 


REPRINTS 


Also available from the Superintendent of 
Documents are reprints of the articles High- 
way Transportation Economics by Richard 
M. Zettel, appearing in the August 1952 
issue of PUBLIC Roaps, vol. 27, No. 3 (10 
cents), and Recent Trends in Highway Bond 
Financing by Messrs. Duzan, McCallum, and 
Todd, appearing in the October 1952 issue, 
vol. 27, No. 4 (20 cents). 
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complete list of the publications of the 
Bu eau of Public Roads, classified according 
to subject and including the more important 
art:cles in PuBLIC ROADS, may be obtained 
upcn request addressed to Bureau of Public 
Rosds, Washington 25, D. C. 


PUBLICATIONS 
of the Bureau of Public¢ Roads 








The following publications are sold by the Superintendent 
of Documents, Government Printing Office, Washington 25, 
D.C. Orders should be sent direct to the Superintendent of 
Documents. Prepayment is required. 


ANNUAL REPORTS 


Work of the Public Roads Administration: 


1941, 15 cents. 1946, 20 cents. 1948, 20 cents. 
1942, 10 cents. 1947, 20 cents. 1949, 25 cents. 


Public Roads Administration Annual Reports: 1943; 1944; 
1945. (Free from Bureau of Public Roads) 

Annual Reports of the Bureau of Public Roads: 
1950, 25 cents. 1951, 35 cents. 1952, 25 cents. 


HOUSE DOCUMENT NO. 462 


Part 1.—Nonuniformity of State Motor-Vehicle Traffic Laws. 
15 cents. 

Part 2.—Skilled Investigation at the Scene of the Accident 
Needed to Develop Causes. 10 cents. 

Part 3.—Inadequacy of State Motor-Vehicle Accident Report- 
ing. 10 cents. 

Part 4.—Official Inspection of Vehicles. 10 cents. 

Part 5.—Case Histories of Fatal Highway Accidents. 10 cents. 

Part 6.—The Accident-Prone Driver. 10 cents. 


UNIFORM VEHICLE CODE 


Act I.—Uniform Motor-Vehicle Administration, Registration, 
Certificate of Title, and Antitheft Act. 10 cents. 

Act II.—Uniform Motor-Vehicle Operators’ and Chauffeurs’ 
license Act. 15 cents. (revised 1952) 

Act III.—Uniform Motor-Vehicle Civil Liability Act. 10 cents. 

Act IV.—Uniform Motor-Vehicle Safety Responsibility Act. 15 
cents. (revised 1952) 

Act V.—Uniform Act Regulating Traffic on Highways. 20 
cents. 

Model Traffic Ordinance. 15 cents. (revised 1952) 


MAPS 


State Transportation Map series (available for 39 States). Uni- 
form sheets 26 by 36 inches, scale 1 inch equals 4 miles. Shows 
in colors Federal-aid and State highways with surface types, 
principal connecting roads, railroads, airports, waterways, 
National and State forests, parks, and other reservations. 
Prices and number of sheets for each State vary—see Super- 
intendent of Documents price list 53. 

United States System of Numbered Highways together with the 
Federal-Aid Highway System (also shows in color National 
forests, parks, and other reservations). 5 by 7 feet (in 2 
sheets), scale 1 inch equals 37 miles. $1.25. 


United States System of Numbered Highways. 28 by 42 inches, 
Scale 1 inch equals 78 miles. 20 cents. 


MISCELLANEOUS PUBLICATIONS 


Bibliography of Highway Planning Reports. 30 cents. 

Construction of Private Driveways (No. 272MP). 10 cents. 

Economic and Statistical Analysis of Highway Construction 
Expenditures. 15 cents. 

Electrical Equipment on Movable Bridges (No. 265T). 40 cents. 

Factual Discussion of Motortruck Operation, Regulation, and 
Taxation. 30 cents. 

Federal Legislation and Regulations Relating to Highway Con- 
struction. 40 cents. 

Financing of Highways by Counties and Local Rural Govern- 
ments, 1931-41. 45 cents. 

Guides to Traffic Safety. 10 cents. 

Highway Accidents. 10 cents. 

Highway Bond Calculations. 10 cents. 

Highway Bridge Location. (No. 1486D). 15 cents. 

Highway Capacity Manual. 65 cents. 

Highway Needs of the National Defense (House Document No. 
249). 50 cents. 

Highway Practice in the United States of America. 75 cents. 

Highway Statistics (annual) : 

1945, 35 cents. 1947, 45 cents. 1949, 55 cents. 
1946, 50 cents. 1948, 65 cents. 1950, 60 cents. 

Highway Statistics, Summary to 1945. 40 cents. 

Highways in the United States (nontechnical). 15 cents. 

Highways of History. 25 cents. 

Identification of Rock Types. 10 cents. 

Interregional Highways (House Document No. 379). 75 cents. 

Legal Aspects of Controlling Highway Access. 15 cents. 

Local Rural Road Problem. 20 cents. 

Manual on Uniform Traffic Control Devices for Streets and 
Highways. 75 cents. 

Mathematical Theory of Vibration in Suspension Bridges. $1.25. 

Principles of Highway Construction as Applied to Airports, 
Flight Strips, and Other Landing Areas for Aircraft. $1.75. 

Public Control of Highway Access and Roadside Development. 
35 cents. 

Public Land Acquisition for Highway Purposes. 10 cents. 

Roadside Improvement (No. 191MP). 10 cents. 

Selected Bibliography on Highway Finance. 55 cents. 

Specifications for Construction of Roads and Bridges in Na- 
tional Forests and National Parks (FP-41). $1.50. 

Taxation of Motor Vehicles in 1932. 35 cents. 

Tire Wear and Tire Failures on Various Road Surfaces. 10 
cents. 

Transition Curves for Highways. $1.25. 





Single copies of the following publications are available to 
highway engineers and administrators for official use, and 
may be obtained by those so qualified upon request addressed 
to the Bureau of Public Roads. They are not sold by the 
Superintendent of Documents. 


Bibliography on Automobile Parking in the United States. 
Bibliography on Highway Lighting. 

Bibliography on Highway Safety. 

Bibliography on Land Acquisition for Public Roads. 
Bibliography on Roadside Control. 

Express Highways in the United States: a Bibliography. 
Indexes to PUBLIC ROADS, volumes 17-19, 22, and 23. 
Title Sheets for PUBLIC ROADs, volumes 24, 25, and 26. 








STATUS OF FEDERAL-AID HIGHWAY PROGRAM .- 



















































































































































































AS OF DECEMBER 31, 1952 ss a § ern ~ Sin eg i 
awh : ’ 
a St (Thousand Dollars) 
wf Bt j 
Mc ACTIVE PROGRAM 5 
STATE act | PROGRAMMED ONLY CONSTRUCTION NOT STARTED CONSTRUCTION UNDER WAY TOTAL : 
ee Dr rater | sen 
arse: metic Wa rl Eten Meee 

ities $14,266 $26,072. | $13,454 470.7 | $8,142 $4,072 200.2 | $26,293] $13,420 299.5 $60,507 $30,946 970.4 
Arizona 7,367 2,160 1,490 57-5 795, 544 16.9 6,556 3,861 73.6 9,511 5,915 148.0 
_ Acta 10,434 33,225 | 5,998 | 336.5 [> 1,133 | 589 1 57.3] 13,538 6,939 296.3 25 896 13,460 8.1 
California 20,549 22,824 | 11,469 110.6 8,763 4,517 53.2 95,319 | 46,063 211.4 126, 62,049 375.2 
ee ais | ee | deo | aoe Pee | eek |e] seemed ee | Aa] Gee] ga |B 
me 2500 _| 2300 0. 97 2 10,8 5,557 Te . 220 *y 

Delaware 3,471 679 | 340 8 |. 1,061 530 3.3 6,703| 3,389 31.9 8,443 4,259 36.0 
Florida 9,830 13,375 6,719 177-9 11,226 5,821 131.8 13,804 2983 230.1 38,405 19,523 539.8 
| co 15,571 11,958 6,202 300.6 8,070 4,048 94.3 33,457 16,020 | 512.7 53,485 26,270 907.6 
Idaho 7,370 10,210 6,148 281.8 1,893 1,190 47.7 7,077 4,556 87.3 19,180 11,894 416.8 
i img | bide | ieee | fee | ese | Nam | ieee) 2) eek | ies) teem eat] So 
0,55 5,020 yr = 2 Do F 2 2 : 7 2 | 

ow 15,33 10,912 | 5,850 212.5 718 372 28.7 10,587 5347 459.5 22,217 11,569 700.7 
Kansas 15,311 7,327 | 3,581 716.4 5,238 2,576 466.1 11,454 6,159 554.2 24,019 12,316 | 1,796.7 
_Kentucky 11,200 12,868 | 7,022 193.9 6,056 3,208 | 3390.3 13,270 6,551 206.2 | 32,194 16,797 530.4 
Lenisitins 9,911 14, 386 | 7,191 111.5 4,872 2,422 33.0 22,922| 11,006 137.5 42,180 20,619 282.0 
Maine 5 6,483 | 3,529 25.43 315 239 3 11,324 5,317 82.1 18,122 9,085 107.7 
_Meryland 10,769 7,788 | 3,58} 57.7 1,584 625 15.9 9,448 5,103 35.2 18,820 9,309 108.8 
sineninaiint 13,274 4,232 | a 14.5 1,158 574 a 44,270 21,104 35.1 49,660 e 52.7 
Michigan 19,907 —— | a ae 5,943 21993 _s 7 _— yoy 82,491 31521 = 
= 16,233 538 | 4,76 62.5 1,557 9. 9,87 5,549 | 235.6 | 19,971 11,201 | 1,267.7 
ew 10,930 13,174 | 6,693 | 470.9 | 3,185 | 1,579 | 103.5] 15,4hk | 8,237-|~ hok.g 31,603 16,509 | 979.3 
Missouri 17,358 33,501 | 17,139 895.3 7,050 3,525 ail 36,986 19,399 388.6 77,537 2063 | 1,386.9 
a 14,6 8, |___ 5,058 252.9 1,306 785 16.9 13,642 8,312 231.9 | 23,547 14,155 501.7 
Nelsseha 19,266 8,771 | 4,752 418.4 3,934 2,535 lb.2 | 9,868 4,889 264.2 | 22,573 12,176 726.6 
Nevada ; 62, 6,176 4,868 191.6 725 606 2.5 | 4,007 3,000 120.7 | 10,908 8,474 314.8 
Now Hamgehive 3,361 4,478 | 2,239 25.8 553 273 4u 4,373 2,316 25.7. 9,404 4, 828 55.9 
New Jersey 6,590 12,074 | -5,891 ho.k | 14,775 6,855 5+3| 28,534] 14,098 32.2 555383 26, Bh 77.9 
New Mexico 8,376 1, 1,076 40.6 1,858 1,189 54.4 6,728 4, 304 172.7 10,268 6,569 267.7 
sae | C- 46,288 84,719 4k 622 148.6 | 25,904 12,283 36.5 121,244 | 55,598 401.0 | 231,867 112,50 586.1 
North Carolina 15,130 18,272 8,913 29.7 | 6,590 3,023 109.4 25,534| 12,352 426.7 50,396 2h,2 828.8 
i are | atts | Sea | Sore | eats | ate | Mig] atta) antes | Sir) ort |akeae | MR 

2 __101.5 | = *. = 1 &Ve ‘odes 2 2 + 2 2 . 

Oklahoma 1k, 413 10,056 5,623 149.2 5,581 2,800 130.4 20,176 10,566 245.5 35,813 18,989 525.1 
Oregon 5,852 6,340 3,725 65.4 1,538 gh 10.5 11,348 6,417 161.5 19,226 11,083 237.4 
Penmeytvenia 33,399 14,288 7.137 _‘ 29.9 13,135 6,560 49.6 80,774 40,170 167.0 108,197 53,867 246.5 
Rhode Island 3,354 3,793 1,897 29.5 769 384 2.7 18,258 9,507 26.7 22 ,820 11,788 58.9 
South Carolina 8,733 10,234 5,487 | 155.4 2,279 1,215 125.3 15,287 7,843 302.7 27,800 1h, 545 583.4 
ee 7,626 | 4,168 | 2,374 |" 365.1 | 2,899 | 1,646 142.7 6,208| 3,876 | 362.0 13,275 1.8 869.8 
‘Teilmessee 14,224 | 8,038 3,992 320.8 7,957 3,984 116.3 28,832 | 13,174 291.1 ky 827 21,150 728.2 
Texas 31,729 7,851 | 3,951 160.0 15,672 8,863 376.4 54,919 29,124 925.8 78, 4ke 41,938 | 1,462.2 
b 4,741 3, 68.7 L 2,889 _/__2.)08 __ 79.8 | 9,788 73392 155.1 17,418 13,134 303.6 
Vermont 3,170 2,863 1,616 28. 1,007 99 Te 6,075 3,035 40.9 9,945 5150 76.5 
Virginia 12, 10,135 5 5030 128.9 5,318 2;609 110.5 25,113| 11,982 200.0 7506 19,621 439.4 
Washington 10,709 6,877_| 3,776 97.2 2,082 1,114 | 37.4} 7,844 4463 55.6 16,803 9,353 190.2 
West Virginia 6,113 6,467 | 3,267 33.6 6,771 3,464 41.6 16,892 8,427 135.6 30,130 15,158 210.8 
Wyoming et = ae a A RR i 

_—_—_—_——— 2 4 > a¢ si aes a } 2 32 2 2 2 a 
Hawaii ve om 2,457 | or 504 1,800 899 7.3 | i een 41.9 17,740 62203 7 

of Columbia 0 13,014 1.2 2 Z 1 13 ; 

Puerto Rico tae anos | R6h0 67.1 | 2,038 | 47 | |__a8ia _ 8790 | 53:3 2h 728 11,901 | __123. 
TOTAL 648 , 160 609,462 320,928 pants. 247,824 | 127,709 | 3,617.2 | 1,214,817 | 608,613 pratve.4 2,072,103 | 1,057,450 |25,223.7 
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